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[Document Name] SPECIFICATION 

[Title of the Invention] PRINTER DRIVER AND PRINTER 
[Scope of Claim for Patent] 

[Claim 1] A printer driver characterized by allowing a 

user to set up print settings of a host information processing 
apparatus without being concerned about a printer language type 
and printer language version information supported by a printer, 
wherein the printer settings are set up in the host information 
processing apparatus connected to the printer via a given 
communication medium, using: 

bi-directional communication means for transmitting , between 
the printer and the information processing apparatus , printer 
language specifications setting data which is managed by an 
operating system operable on the host information processing 
apparatus and contains information related to mapping between 
printer language specifications and plot objects contained in 
application print data generated at printing by an application 
operable on the host information processing apparatus; 

communication data determination means for determining 
whether data received from the printer is the printer language 
specifications setting data; 

printer settings storage means for storing the printer 
language specifications setting data; 

printer language specifications settingmeans for registering 
the printer language specifications setting data received from 

1 



the printer into the printer setting storage means; and 

printer language generation means for acquiring the printer 
language specifications setting data from the printer setting 
storage means and generating printer language print data which 
can be interpreted by the printer based on the application print 
data generated when the user performs a print operation and which 
is transmitted from the bi-directional communication means to the 
printer . 

[Claim 2] The printer driver according to claim 2, 

comprising control language interpretation means instead of 
comprising the communication data determination means, wherein 
the control language interpretation means determines data, which 
is related to the printer language specifications and described 
in a control language for performing a printer apparatus control 
and a inquiry about a printer internal status, and interprets it 
into the printer language specifications setting data so as to 
be registered by the printer language specifications setting means 
into the printer setting storage means . 

[Claim 3] The printer driver according to claim 1 , wherein 

printer setting data request generation means is used to transmit 
a request for the printer language specifications data to a printer 
side . 

[Claim 4] The printer driver according to any one of claims 

1 through 3 , wherein : 

the printer language specifications setting data indicates 



mapping between the plot objects and the printer language commands , 
and each element of at least one of a plot object group and a printer 
language command group has a priority such that elements are linked 
from the highest to the lowest in priority; and 

printer fault information registration means registers into 
the printer setting storage means printer fault information 
associated with at least one of the plot object and the printer 
language command , the printer fault information registration means 
reading the printer fault information simultaneously when the 
printer language generation means generates the printer language 
print data, and replacing a printer language command causing a 
printer fault with a lower priority printer language command linked 
to the printer language command or replacing a plot object 
associated with the printer language command causing the fault 
with a lower priority plot object linked with the plot object, 
thereby to be replaced with a printer language command associated 
with the replaced plot object, thereby generating the printer 
language print data without using the printer language command 
causing the printer fault. 

[Claim 5] The printer driver according to claim 4 , wherein 

the communication data determination means determines printer 
fault information from the printer which specifies the printer 
language command causing a fault in the printer, and the printer 
fault information registration means registers the received fault 
information into the printer setting storage means, thereby 



generating the printer language print data without using the 
printer language command causing the fault in the printer. 

[Claim 6] A printer driver characterized by allowing a 
user to set up print settings of a host information processing 
apparatus without being concerned about a control language type 
and control language version information supported by a printer 
and a printer attached device status , wherein the printer settings 
are set up in the host information processing apparatus connected 
to the printer via a given communication medium, using: 

bi-directional communication means for transmitting, between 
the printer and the information processing apparatus, control 
language specifications setting data which is managed by an 
operating system operable on the host information processing 
apparatus and is related to mapping between control language 
commands and control elements , which include control language 
specifications for carrying out a printer apparatus control related 
to paper slot selection , an inquiry about a printer internal status , 
and settings and final settings related to paper selection and 
enlargement/reduction selected when the user performs a print 
operation ; 

communication data determination means for determining 
whether data received from the printer is the control language 
specifications setting data; 

printer settings storage means for storing the control 
language specifications setting data; and 
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with a lower priority control element linked with the control 
element causing the fault , thereby to be replaced with a control 
language command associated with the replaced control element, 
thereby preventing the control language command causing the printer 
fault from being used. 

[ Claim 9 ] The printer driver according to claim 8 , wherein 
the communication data determination means determines printer 
fault information from the printer which specifies the control 
language command causing a fault in the printer, and the printer 
fault information registration means registers the received fault 
information into the printer setting storage means, thereby 
preventing the control language command causing the fault in the 
printer from being used. 

[Claim 10] The printer driver according to claim 9, 
wherein : 

the printer fault information received from the printer is 
in a control language format; and 

the control language interpretation means interprets the 
control language to retrieve the fault information , and the printer 
information registration means registers the fault information 
into the printer settings storage means. 

[Claim 11] A printer characterized by transmitting, to a 
host information processing apparatus, printer language 
specifications setting data which allows a user to set up print 
settings of the host information processing apparatus without being 



concerned about a printer language type and printer language 
version information supported by a printer, wherein the printer 
settings are set up in the host information processing apparatus 
connected to the printer via a given communication medium, using: 

communication means for transmitting, between the printer 
and the information processing apparatus, the printer language 
specifications setting data which is managed by an operating system 
operable on the host information processing apparatus and contains 
information related to mapping between printer language 
specifications and plot objects contained in application print 
data generated at printing by an application operable on the host 
information processing apparatus; 

printer language specifications storage means for registering 
the printer language specifications; 

printer language specifications data generation means for 
reading the printer language specifications data from the printer 
language specifications storage means and generating printer 
language specifications setting data to be transmitted to the host 
information processing apparatus; and 

language specifications data transmission processing start 
means causing the printer language specifications data generation 
means to start generating the printer language specifications 
setting data. 

[Claim 12] The printer according to claim 11, wherein 
control language generation means is used to convert the printer 



language specifications setting data into a control language format 
and to transmit, to the host information processing apparatus, 
the printer language specifications setting data for setting up 
the print settings of the host information processing apparatus. 
[Claim 13] The printer according to claim 11, wherein: 
the communication means is bi-directional communication 
means ; and 

if communication data determination means for determining 
a type of communication data received from the host determines 
that the communication data received from the host is a printer 
language specifications setting data request , the printer language 
specifications setting data for setting up the print settings of 
the host information processing apparatus is transmitted. 

[Claim 14] The printer according to claim 11, wherein if 
the communication data received from the" host is the printer 
language specifications setting data request , the printer language 
specifications setting data for setting up the print settings of 
the host information processing apparatus is transmitted in the 
control language format . 

[Claim 15] The printer according to claim 11, wherein: 

the printer language specifications setting data to be 
transmit ted between the printer and the host information processing 
apparatus is such that elements of at least one of a plot object 
group and a printer language command group, which are contained 
in the printer language specifications setting data, are linked 
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with each other in accordance with their respective priorities; 
and 

printer fault information is transmitted to the printer using : 
fault detection means for specifying a printer language 
command causing a printer fault; and 

control language generation means for generating a control 
language for notifying the printer of the printer language command 
causing the fault . 

[Claim 16] The printer according to claim 15, wherein 
instead of generating the control language for notifying the 
printer of the printer language command causing the fault , printer 
language specifications data for preventing the printer language 
command causing the fault from being used is transmitted to the 
information processing apparatus. 

[Claim 17] A printer characterized by transmitting, to a 
host information processing apparatus , control language 
specifications setting data which allows a user to set up print 
settings of the host information processing apparatus without being 
concerned about a control language type and control language 
version information supported by a printer, wherein the printer 
settings are set up in the host information processing apparatus 
connected to the printer via a given communication medium, using: 

communication means for transmitting, between the printer 
and the information processing apparatus, the control language 
specifications setting data related to mapping between control 



language specifications for carrying out a printer apparatus 
control related to paper slot selection, an inquiry about a printer 
internal status, and settings, and final settings related to paper 
selection and enlargement /reduction selected when the user 
performs a print operation; 

control language specifications storage means for registering 
the control language specifications; 

control language specifications data generation means for 
reading the control language specifications data from the control 
language specifications storage means and generating control 
language specifications setting data to be transmitted to the host 
information processing apparatus; and 

language specifications data transmission processing start 
means causing the control language specifications data generation 
means to start generating the control language specifications 
setting data. 

[Claim 18] The printer according to claim 17, wherein: 
the communication means is bi-directional communication 
means ; and 

if communication data determination means for determining 
a type of communication data received from the host determines 
that the communication data received from the host is a control 
language specifications setting data request , the control language 
specifications setting data is transmitted to the host information 
processing apparatus . 



[Claim 19] The printer according to claim 17, wherein: 

the control language specifications setting data to be 
transmitted between the printer and the host information processing 
apparatus is such that elements of at least one of a control language 
command group for carrying out a printer apparatus control, an 
inquiry about an internal status , and settings , and a final setting 
group related to paper selection and enlargement/reduction 
selected when the user performs a print operation, which are 
contained in the control language specifications setting data, 
are linked with each other in accordance with their respective 
priorities; and 

printer fault information is transmitted to the printer using : 
fault detection means for specifying a control language 
command causing a printer fault; and 

control language generation means for generating a control 
language for notifying the printer of the control language command 
causing the fault. 

[Claim 20] The printer according to claim 19, wherein 
instead of generating the control language for notifying the 
printer of the control language command causing the fault , control 
language specifications data for preventing the control language 
command causing the printer fault from being used is transmitted 
to the information processing apparatus . 

[Claim 21] A storage medium having stored therein a program 
constructs a printer driver of claim 1 or 6 . 



[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to an information processing 
apparatus and a printer which can communicate with each other via 
a given communication medium, and a printer driver which runs on 
the information processing apparatus . Note that the printer 
driver as described herein means a printer control apparatus for 
controlling the printer or a program included in the printer control 
apparatus . 

[0002] 

[Prior Art] 

Conventionally, in a printer 2020 as shown in FIG. 200 which 
is connected to a host information processing apparatus 2001 via 
an interface such as a Centronics interface, in order for the user 
to perform a printing operation, a printer driver 2011 provided 
by the printer manufacturer is required to be previously installed 
and set in the host information processing apparatus by means of 
an FDD, a CD-ROM, etc. and the user's operation. The operation 
of installing and setting the printer driver using the FDD, etc. 
takes any user's time and effort, and is a major obstacle to a 
beginner user of the information processing apparatus who wishes 
to install an additional device including a printer. In the case 
where a plurality of information processing apparatuses use one 
printer via an interface such as a network, it is necessary to 



install a printer driver into all the host information processing 
apparatuses, thereby requiring considerable time and effort. 
[0003] 

Further, recent years have seen the introduction of printer 
driver setup methods using the Internet or the like which are based 
on the premises that an Internet setup has been completed in the 
host information processing apparatus, and such a setup is not 
an easy operation to the beginner user of the information processing 
apparatus as in the case of using the FDD, etc. 
[0004] 

If the printer driver is correctly set up, printer firmware 
might not properly process print data received from the host 
information processing apparatus for some unexpected reasons and 
cause a print error. To avoid such error, a printer firmware on 
the printer 2020 or a printer driver on the host information 
processing apparatus 2001 are usually upgraded. However, as 
described above, an upgrading operation of the printer driver is 
cumbersome, and if software for upgrading is not yet available, 
the user has to wait for the manufacturer to upgrade the software. 
[0005] 

Generally, printer language (which represents a print plot 
data) and control language (which represents final settings for 
printer apparatus control, such as paper selection for printing, 
and for print format designation) , which are transmitted/received 
to/from the host information processing apparatus and the printer. 



are dependent on who is the printer manufacturer or the 
characteristics and resources of the printer, for example, and 
thus are heavily restricted and varied in specification. 
Accordingly, the host information processing apparatus is required 
to have a different printer driver 2011 for each host information 
processing apparatus for each printer, thereby not only increasing 
complexity of management of driver data but also wasting storage 
sources of the information management apparatus . 
[0006] 

[Problems to be Solved by the Invention] 

A conventional information processing apparatus and a 
conventional printer, which can communicate with each other via 
a given communication medium, and a conventional printer driver, 
which runs on the information processing apparatus are configured 
as described above, and there is a problem in installing a new 
printer , because a setup operation , which is difficult to a beginner 
user and cumbersome to a user who is not a beginner. 
[0007] 

Also, there is another problem such that even when a setup 
operation has been completed, if a print error or the like occurs, 
it is necessary to perform a resetup operation of an upgrade of 
the printer driver in order to obtain a desired print result . 
[0008] 

The invention is made in view of the above problems, and an 
object thereof is to simplify or omit a printer driver setup 



operation for installing a printer anew, thereby simplifying or 
omitting a printer driver resetup (upgrading) operation for 
avoiding a print error during a print operation. 
[0009] 

[Solution to the Problems] 

A printer driver of the present invention has the following 
features to attain the above object for solving the problems. 
[0010] 

In a host information processing apparatus connected to a 
printer via a given communication medium, a user is allowed to 
set up print settings of the host information processing apparatus 
without being concerned about a printer language type and printer 
language version information supported by the printer by using: 
bi-directional communication means for transmitting, between the 
printer and the information processing apparatus , printer language 
specifications setting data which is managed by an operating system 
operable on the host information processing apparatus and contains 
information related to mapping between printer language 
specifications and plot objects contained in application print 
data generated at printing by an application operable on the host 
information processing apparatus; communication data 
determination means for determining whether data received from 
the printer is the printer language specifications setting data; 
printer settings storage means for storing the printer language 
specifications setting data; printer language specifications 



setting means for registering the printer language specifications 
setting data received from the printer into the printer setting 
storage means ; and printer language generation means for acquiring 
the printer language specifications setting data from the printer 
setting storage means and generating printer language print data 
which can be interpreted by the printer based on the application 
print data generated when the user performs a print operation and 
which is transmitted from the bi-directional communication means 
to the printer. 
[0011] 

Further, the user is allowed to set up the print settings 
of the host information processing apparatus without being 
concerned about a control language type and control language 
version information supported by a printer and a printer attached 
device status, by using control language setting means for 
registering, into the printer settings storage means, the control 
language specifications setting data related to mapping between 
control language specifications for carrying out a printer 
apparatus control related to paper slot selection , an inquiry about 
a printer internal status , and settings , and final settings related 
to paper selection and enlargement/reduction selected when the 
user performs a print operation ; control language generation means 
for acquiring the control language specifications setting data 
from the printer setting storage means and generating control 
language data; and communication data determination means for 
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determining whether data received from the printer is the control 
language specifications setting data. 
[0012] 

Furthermore, instead of using the printer language 
specifications setting means to register the printer language 
specifications setting data determined by the communication data 
determination means, the control language interpretation means 
is used to interpret data, which is described in a control language 
format and related to printer language specifications , into printer 
language specifications setting data, and the printer language 
specifications setting means is used to register it into the printer 
setting storage means. 
[0013] 

Further still, printer setting data request generation means 
transmits at least one of a printer language specifications data 
request and a control language specifications data request to the 
printer side with an arbitrary timing, thereby setting up the print 
settings of the information processing apparatus. 
[0014] 

Further still, the printer language specifications data 
request to be transmitted for setting up the print settings of 
the host information processing apparatus is transmitted in a 
control language format . 
[0015] 

Further still, the printer language specifications setting 
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data to be transmitted between the printer and the host information 
processing apparatus is such that elements of at least one of a 
plot object group and a printer language command group, which are 
contained in the printer language specifications setting data, 
are linked with each other in accordance with their respective 
priorities, and printer fault information registration means for 
registering into the printer setting storage means printer fault 
information associated with at least one of the plot object and 
the printer language command reads the printer fault information 
simultaneously when the printer language generation means 
generates the printer language print data, thereby generating the 
printer language print data without using the printer language 
command causing a printer fault. 
[0016] 

Further still, the control language specifications setting 
data to be transmitted between the printer and the host information 
processing apparatus is such that elements of at least one of a 
control language command group for carrying out a printer apparatus 
control, an inquiry about an internal status, and settings, and 
a final setting group related to paper selection and 
enlargement/reduction selected when the user performs a print 
operation, which are contained in the control language 
specifications setting data, are linked with each other in 
accordance with their respective priorities , and printer fault 
information registration means for registering from the printer 
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setting storage means printer fault information associated with 
at least one of a final print setting and a control language command 
reads the printer fault information simultaneously when the control 
language generation means generates the control language data, 
whereby control language data is generated without using the 
control language command causing the printer fault . 
[0017] 

Further still, the communication data determination means 
specifies printer fault information from among received data 
received from the printer, and the printer fault information is 
registered by the printer fault information registration means , 
whereby the printer language print data and the control language 
data are generated without using a printer language command and 
a control language command which cause a printer fault . 
[0018] 

Further still, the printer fault information received from 
the printer is in a control language format , the control language 
interpretation means specifies printer fault information from 
among received control language data received from the printer, 
and the printer fault information is registered by the printer 
fault information registration means, whereby the printer language 
print data and the control language data are generated without 
using a printer language command and a control language command 
which cause a printer fault . 
[0019] 
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A printer of the present invention has the following features 
to attain the above object of solving the problems . 
[0020] 

In a host information processing apparatus connected to a 
printer via a given communication medium, printer language 
specifications setting data is transmitted to the host information 
processing apparatus in order to allow the user to set up print 
settings of the host information processing apparatus without being 
concerned about a printer language type and printer language 
version information supported by the printer by using: 
communication means for transmitting, between the printer and the 
information processing apparatus, printer language 
specifications setting data which is managed by an operating system 
operable on the host information processing apparatus and contains 
information related to mapping between printer language 
specifications and plot objects contained in application print 
data generated at printing by an application operable on the host 
information processing apparatus; printer language 
specifications storage means for registering the printer language 
specifications; printer language specifications data generation 
means for reading the printer language specifications data from 
the printer language specifications storage means and generating 
printer language specifications setting data to be transmitted 
to the host information processing apparatus; and language 
specifications data transmission processing start means causing 
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the printer language specifications data generation means to start 
generating the printer language specifications setting data. 
[0021] 

Further, control language specifications setting data is 
transmitted to the host information processing apparatus in order 
to allow the user to set up print settings of the host information 
processing apparatus without being concerned about a control 
language type and control language version information supported 
by the printer by using: communication means for transmitting, 
between the printer and the information processing apparatus , the 
control language specifications setting data related to mapping 
between control language specifications for carrying out a printer 
apparatus control related to paper slot selection , an inquiry about 
a printer internal status , and settings, and final settings related 
to paper selection and enlargement /reduction selected when the 
user performs a print operation; control language specifications 
storage means for registering the control language specifications ; 
control language specifications data generation means for reading 
the control language specifications data from the control language 
specifications storage means and generating control language 
specifications setting data to be transmitted to the host 
information processing apparatus; and language specifications 
data transmission processing start means causing the control 
language specifications data generation means to start generating 
the control language specifications setting data. 



[0022] 

Furthermore, control language generation means is used to 
convert the printer language specifications setting data into a 
control language format and to transmit , to the host information 
processing apparatus , the printer language specifications setting 
data for setting up the print settings of the host information 
processing apparatus . 
[0023] 

Further still, the communication means is bi-directional 
communication means , and if communication data determination means 
for determining a type of communication data received from the 
host determines that the communication data received from the host 
is a printer setting data request, at least one of the printer 
language specifications setting data and the control language 
specifications setting data is transmitted for setting up the print 
settings of the host information processing apparatus. 
[0024] 

Further still, if the communication data received from the 
host is the printer language specifications printer setting data 
request, the printer language specifications setting data for 
setting up the print settings of the host information processing 
apparatus is transmitted in the control language format. 
[0025] 

Further still, the printer language specifications setting 
data to be transmitted between the printer and the host information 
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processing apparatus is such that elements of at least one of a 
plot object group and a printer language command group, which are 
contained in the printer language specifications setting data, 
are linked with each other in accordance with their respective 
priorities, and printer fault information is transmitted to the 
printer by using: fault detection means for specifying a printer 
language command causing a printer fault; and control language 
generation means for generating a control language for notifying 
the printer of the printer language command causing the fault. 
[0026] 

Further still, the control language specifications setting 
data to be transmitted between the printer and the host information 
processing apparatus is such that elements of at least one of a 
control language command group for carrying out a printer apparatus 
control, an inquiry about an internal status, and settings, and 
a final setting group related to paper selection and 
enlargement /reduction selected when the user performs a print 
operation, which are contained in the control language 
specifications setting data, are linked with each other in 
accordance with their respective priorities, and printer fault 
information is transmitted to the printer by using : fault detection 
means for specifying a control language command causing a printer 
fault; and control language generation means for generating a 
control language for notifying the printer of the control language 
command causing the fault . 
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[0027] 

Further still, instead of generating the control language 
for notifying the printer of the printer language command causing 
the fault, printer language specifications data for preventing 
the printer language command causing the fault from being used 
is transmitted to the information processing apparatus . 
[0028] 

Further still, instead of generating the control language 
for notifying the printer of the control language command causing 
the fault, control language specifications data for preventing 
the control language command causing the printer fault from being 
used is transmitted to the information processing apparatus. 
[0029] 

[Embodiment of the Invention] 
( Embodiment 1 ) 

FIG. 1 is a functional block diagram showing a printer driver 
according to Embodiment 1 of the present invention. In FIG. 1, 
102 denotes a printer, and 101 denotes a printer driver operable 
on a host PC connected to the printer 102 via a communication medium. 
A printer driver program included in the printer driver is located 
in a memory which can be accessed by the host, and is interpreted 
and implemented by a CPU of the host PC. This program is installed 
in a memory via a portable storage medium, such as a CD, a FD, 
etc., or a communication medium. 
[0030] 
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103 denotes bi-directional communication means which performs 
transmission/reception of data between the printer and the host 
PC by means of bi-directional communications. 104 denotes 
communication data determination means which analyzes data 
received from the printer through the bi-directional communication 
means 103 so as to determine whether the data is printer language 
specifications setting data or control language setting data . 105 
denotes printer language specifications setting means which 
analyzes the printer language specifications setting data received 
from the printer, and registers plot objects, such as a circle 
and a rectangle, contained in application print data, which is 
generated by an application on the host information processing 
apparatus at printing, and printer languages corresponding to them 
into printer settings storage means 106. 106 denotes printer 
settings storage means having stored therein printer languages 
and control commands. 107 denotes printer language generation 
means which generates printer language print data to be transmitted 
to the printer, from the application print data generated by the 
application when the user executes a print operation, based on 
the printer language specifications setting data stored in the 
printer settings storage means 106. 
[0031] 

FIG. 2 is a conceptual diagram showing the printer language 
specifications setting data. An application, which runs on the 
host PC, generates application print data when the user executes 



a print operation. The application print data contains plot 
objects, such as graphics, e.g., a point, a line, a rectangle, 
a circle, etc., and characters. A printer driver replaces the 
plot objects contained in the application print data with printer 
languages which can be interpreted by the printer. The printer 
language specifications setting data shown in FIG. 2 defines 
mapping between the plot objects and printer languages 
corresponding to them. Plot commands and formats which indicate 
the order of the plot commands ' parameters , separation codes , and 
command terminal codes are mapped to the plot objects. FIG. 3 
shows the printer language specifications setting data more 
specifically. For example, the plot object "circle" is mapped 
to "Circle, center X coordinate. Center Y coordinate, radius;". 
[0032] 

Hereinafter, operations in accordance with Embodiment 1 are 
described. Described first is an operation up to when the printer 
driver receives/stores the printer language specifications 
setting data. The printer driver 101 continuously monitors data 
transmitted from the printer 102, and when any data is received 
by the bi-directional communication means 103, the communication 
data determination means 104 performs data determination on the 
received data. FIG. 6 is a diagram showing a format of the printer 
language specifications setting data transmitted from the printer . 
As shown in the figure, a data identifier for identifying data 
is added at the head of the data, and when it is determined based 



on the identifier that the received data is the printer language 
specifications setting data , the data is transmitted to the printer 
language specifications setting means 105. FIG. 5 is a data table 
managed by the printer settings storage means 105. The printer 
specifications setting means 105 processes data shown in FIG. 6 
and registers the processed data into the printer settings storage 
means 106. and the registered data is stored in a table format 
shown in FIG. 5. 
[0033] 

Described next is an operation from the user's execution of 
a print operation in an application to generation of print data. 
Upon receipt of a print instruction, the application generates 
application print data corresponding to contents generated thereon , 
and transmits it to the printer language generation means 107. 
Upon receipt of the application print data, the printer language 
generation means 107 retrieves print language specifications 
setting data as shown in FIG. 3 from the printer settings storage 
means 106, and replaces plot objects contained in the application 
print data with corresponding printer languages in accordance with 
def ined mapping . In this case, the printer languages are generated 
in accordance with a format described in the printer language 
specifications setting data. The thus -generated printer 
languages are transmitted to the printer via the bi-directional 
communication means 103. 
[0034] 



As described above, the driver is able to generate the print 
data based on the printer language specifications setting data 
transmitted from the printer, and therefore the user is able to 
perform printing without being concerned about the type or the 
version of printer languages supported by the printer. Note that 
a communication medium connecting the printer 110 and the host 
information processing apparatus may be, but not limited to, a 
printer cable , an Ethernet cable , an SCSI cable , an IEEE1394 cable , 
and any communication medium can be used so long as bi-directional 
communication is possible. 
[0035] 

( Embodiment 2 ) 

FIG. 6 is a functional block diagram showing a printer driver 
according to Embodiment 2 of the present invention. In FIG. 6, 
blocks identical to those shown in FIG. 1 with respect to name 
and number function in the same manner, and therefore descriptions 
thereof are omitted. In FIG. 6, 601 denotes control language 
specifications setting means which analyzes received control 
language specifications setting data, and registers into the 
printer settings storage means 106 settings concerning printer 
apparatus control, such as input tray selection and print control 
corresponding to output media, inquiry about printer internal 
status, and final settings concerning paper selection and 
enlargement /reduction which are selected by the user at the time 
of executing a print operation , and control commands corresponding 
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to these settings . 602 denotes printer language generation means 
which generates printer language print data to be transmitted to 
the printer, from application print data generated by an 
application when the user executes a print operation, based on 
the printer language specifications setting data stored in the 
printer setting storage means 106. 
[0036] 

FIG. 7 is a conceptual diagram showing the control language 
specifications setting data. Control elements shown in control 
element 701 of FIG. 7 includes a printer apparatus control element 
for controlling a printer apparatus with respect to input tray 
selection, output tray selection, toner density, etc. , an element 
capable of inquiring about printer internal statuses, such as 
online/offline, jobs being processed, the presence or absence of 
a duplex printing unit , internal memory space , etc . , and an element 
for final settings related to finished quality, such as print paper 
selection, the number of copies to be printed, 
enlargement /reduction , etc. Correspondences between control 
commands assigned to these control elements are shown. 
[0037] 

FIG. 8 shows the control language specifications setting data 
more specifically. Control commands which can be interpreted or 
implemented by the printer are associated with all or part of control 
elements . 

[0038] 



Hereinafter, an operation in accordance with Embodiment 2 
will be described with reference to FIGs . 6,7, and 8 . Differences 
between FIG. 6 and FIG. 1 which represents Embodiment 1 are described, 
and descriptions of elements which operate in the same manner as 
those shown in FIG. 1 are omitted. Communication data 
determination means 104 determines whether received data is printer 
language specifications setting data or control language 
specifications setting data. FIG. 9 is a diagram showing a format 
of the control language specifications setting data transmitted 
from the printer . As is apparent from the figure , a data identifier 
added to the data head is extracted to determine whether the data 
is the printer language specifications setting data or the control 
language specifications setting data. In the case of the printer 
language specifications setting data, the data is transmitted to 
the printer language specifications setting means 105, while in 
the case of the control language specifications setting data, the 
data is transmitted to the control language specifications setting 
means 601, and registered into the printer settings storage means 
106 as in the case of FIG. 1. If the user selects an input tray 
on a driver setting screen or performs paper setting, a 
corresponding control element is transmitted to the control 
language generation means 402. The control language generation 
means 602 refers to mapping between control elements and control 
languages which are registered in the printer setting storage means 
106, and replaces each control element with a control command. 
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The thus -generated control command is transmitted to the printer 
via the bi-directional communication means 105. 
[0039] 

As described above, the driver is able to generate the control 
command based on the control language specifications setting data 
transmitted from the printer, and therefore the user is able to 
perform printing without being concerned about the type or the 
version of control languages supported by the printer. 
[0040] 

(Embodiment 3 ) 

FIG. 10 is a functional block diagram showing a printer driver 
according to Embodiment 3 of the present invention. In FIG. 10, 
blocks identical to those shown in FIG. 6 with respect to name 
and number function in the same manner, and therefore descriptions 
thereof are omitted. In FIG. 10, 1001 denotes control language 
specifications interpretation means which analyzes received data 
determined by the communication data determination means 104 as 
being a control language for transmitting printer language 
specifications setting data, and extracts printer language 
specifications setting data. 
[0041] 

The communication data determination means 104 analyzes a 
data identifier added to the head of data transmitted from the 
printer, thereby determining a content of the data. The data 
identifier is set so as not to be redundant with a start code of 



the control language transmitted from the printer. This allows 
the communication data determination means 104 to determine the 
control language transmitted from the printer, and to transmit 
the control language to the control language analysis means 1001 
if determined so. The control language interpretation means 1001 
extracts the printer language specifications setting data 
transmitted in the format of a control language command, and 
transmits it to the printer language specifications setting means 
105 . Subsequent operations are the same as those of the embodiment 
illustrated in FIG. 6, and therefore descriptions thereof are 
omitted. 

[0042] 
(Embodiment 4) 

FIG. 11 is a functional block diagram showing a printer driver 
according to Embodiment 4 of the present invention. In FIG. 11, 
blocks identical to those shown in FIG. 6 with respect to name 
and number function in the same manner, and therefore descriptions 
thereof are omitted. 1101 denotes printer setting data request 
generation means which generates data for requesting at least one 
of the printer language specifications setting data and the control 
language specifications setting data. 
[0043] 

Hereinafter, an operation in accordance with Embodiment 4 
will be described with reference to FIG. 11. The printer driver 
generates requesting data asking the printer 102 , with an arbitrary 



timing, for at least one of the printer language specifications 
setting data and the control language specifications setting data, 
and transmits it to the bi-directional communication means 103. 
The arbitrary timing is assumed to be when the host PC is booted, 
when the user makes any designation on a setting screen of an 
application or a printer driver, or when reboot of the printer 
is detected. 

[0044] 

The requesting data is formed by a data identifier indicating 
data attribute and a requesting data designation flag designating 
the requesting data in detail . To the requesting data designation 
flag, a flag designating at least either the printer language 
specifications setting data or the control language specifications 
setting data is set. If the printer language specifications 
setting data is received from the printer responding to the 
requesting data transmitted to the printer in a manner as described 
above, subsequent operations are the same as those in Embodiments 
1 and 3, and therefore descriptions thereof are omitted. Also, 
if the control language specifications setting data is received, 
subsequent operations are the same as those in Embodiment 2 , and 
therefore descriptions thereof are omitted. 
[0045] 

( Emb o dimen t 5 ) 

FIG. 12 is a functional block diagram showing a printer driver 
according to Embodiment 5 of the present invention. In FIG. 12, 
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blocks identical to those shown in FIG. 6 with respect to name 
and number function in the same manner, and therefore descriptions 
thereof are omitted. 1201 denotes printer setting data request 
generation means which generates data for requesting at least one 
of the printer language specifications setting data and the control 
language specifications setting data. 
[0046] 

Hereinafter, an operation in accordance with Embodiment 4 
will be described with reference to FIG. 12. The printer driver 
generates requesting data asking the printer 102 , with an arbitrary 
timing, for at least one of the printer language specifications 
setting data and the control language specifications setting data , 
and transmits it to the bi-directional communication means 103. 
The arbitrary timing is assumed to be when the host PC is booted, 
when the user makes any designation on a setting screen of an 
application or a printer driver, or when reboot of the printer 
is detected. 

[0047] 

The requesting data is formed by a data identifier indicating 
data attribute and a requesting data designation flag designating 
the requesting data in detail . To the requesting data designation 
flag, a flag designating at least either the printer language 
specifications setting data or the control language specifications 
setting data is set. If the printer language specifications 
setting data is received from the printer responding to the 

34 



requesting data transmitted to the printer in a manner as described 
above, subsequent operations are the same as those in Embodiments 
1 and 3, and therefore descriptions thereof are omitted. Also, 
if the control language specifications setting data is received, 
subsequent operations are the same as those in Embodiment 2 , and 
therefore descriptions thereof are omitted. 
[0048] 
( Embodiment 6 ) 

FIG. 13 is a functional block diagram showing a printer driver 
according to Embodiment 6 of the present invention. Among blocks 
in FIG. 13 which are identical to those shown in FIG. 11 with respect 
to name and number, blocks which function in the same manner are 
not described here. 1301 denotes printer fault information 
registration means which registers into the printer settings 
storage means 106 fault information associated with at least one 
of the plot object and the printer language command. 
[0049] 

FIG. 14 is a conceptual diagram showing the printer language 
specifications setting data according to Embodiment 4 . As shown 
in 1401 , plot objects are assigned with priorities , and are linked 
from the highest to the lowest in priority. Also, as shown in 
1402, each plot object is mapped to a format which represents a 
corresponding plot command, the order of a parameter of the plot 
command, a separation code, and a command termination code. The 
priority is utilized in, when a printer language mapped to a plot 



object becomes unavailable due to a fault, separating the plot 
object into lower priority plot objects linked therefrom. After 
having been separated into the lower priority plot objects, they 
are replaced by corresponding printer languages and transmitted 
to the printer. 
[0050] 

Referring to FIG. 13, described next is an operation from 
when the user executes a print operation in an application to when 
print data is generated. When application print data is 
transmit ted from the application to the printer language generation 
means 104, the printer language generation means 104 refers to 
the printer settings storage means 106 for the printer language 
specifications setting data and replaces the plot objects contained 
in the application print data with corresponding printer languages 
in accordance with defined mapping. 
[0051] 

FIG. 15 shows a table format used by the printer settings 
storage means for managing the printer language specifications 
setting data. In the table of FIG. 15, plot objects to be plotted 
are designated in the "plot object" field, printer languages 
corresponding to the plot objects are designated in "command" , 
lower priority plot objects linked to the plot objects are 
designated in "link information", and in "fault information", X 
is marked if a fault occurs in the printer due to the use of a 
printer language corresponding to the plot object , and if otherwise , 



O is marked. The fault information is registered by the printer 
fault information registration means 1101. 
[0052] 

For example, as shown in 1601 of FIG. 16, if application print 
data for plotting a circle is transmitted from the application 
to the printer driver, the printer language generation means 107 
is not able to replace the circle with a corresponding printer 
language because the fault information corresponding to the circle 
is marked by X in the table of FIG. 15. Now, link information 
is referenced for attempting to print circle using a linked plot 
object . In this case , the linked plot is a rectangle , and therefore 
as shown in 1602 , the circle is separated into elongated rectangles 
which are replaced with printer languages associated therewith. 
In this case, if fault information related to the rectangle is 
also marked by X , the link information is followed further to 
separate the circle into lines as shown in 1603, and separated 
lines are replaced with their respective printer languages . The 
printer fault information registration means 1301 is activated 
on the host PC in connection with a setting screen of the printer 
driver, and registers, based on a fault caused in the printer, 
fault information which the user designated on the setting screen 
into the printer settings storage means 106. In this manner, when 
the printer language generation means generates the printer 
language print data, the fault information is read from the printer 
settings storage means 106 together with the printer language 



specifications setting data, whereby it is possible to generate 
the printer language print data without using a printer language 
command which causes a fault to the printer. 
[0053] 
( Embodiment 7 ) 

FIG. 17 is a functional block diagram showing a printer driver 
according to Embodiment 7 of the present invention. Among blocks 
in FIG. 17 which are identical to those shown in FIG. 6 with respect 
to name and number, blocks which function in the same manner are 
not described here. 1701 denotes printer fault information 
registration means which registers into the printer settings 
storage means 106 fault information associated with at least one 
of the plot object and the printer language command. 
[0054] 

FIG. 21 is a conceptual diagram showing the control language 
specifications setting data according to Embodiment 5. As shown 
in 1801, control elements are assigned with priorities, and are 
linked from the highest to the lowest in priority. Also, as shown 
in 1802 , each control element is mapped to a format which represents 
a corresponding control command, the order of a parameter of the 
control command , a separation code , and a command termination code . 
When a control language mapped to a control element becomes 
unavailable due to a fault, the control language is replaced with 
a corresponding control command using a lower priority control 
element linked from the control element . 
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[0055] 
( Embodiment 8 ) 

FIG. 19 is a functional block diagram showing a printer driver 
according to Embodiment 8 of the present invention. Among blocks 
in FIG. 19 which are identical to those shown in FIG. 17 with respect 
to name and number, blocks which function in the same manner are 
not described here. 1901 denotes printer fault information 
registration means which specifies printer fault information 
contained in received data received from the printer , and registers 
into the printer settings storage means 106 a printer language 
command which causes a fault in the printer. 
[0056] 

The communication data determination means 104 analyzes a 
data identifier added to the head of data transmitted in the format 
shown in FIG. 4 from the printer, thereby determining a content 
of the data . If the content of the data is printer fault information 
a printer language command or a control command which has caused 
the fault is registered into the printer settings storage means 
106 , and the printer settings storage means 106 marks with X fault 
information in the table shown in FIG. 15 which corresponds to 
the registered command. In the case where the printer language 
generation means 107 replaces application print data from an 
application with a printer language or in the case where the control 
language generation means 402 replaces a control element with 
control language data, data generation is performed so as not use 



a command having fault information marked with X . 
[0057] 

In this manner, by updating the printer language 
specifications setting data or the control language specifications 
setting data held by the driver based on the fault information 
transmitted from the printer, it is made possible to generate the 
printer language print data or the control language data without 
using a command which causes a fault . 
[0058] 

( Embodiment 9 ) 

FIG. 20 is a functional block diagram showing a printer driver 
according to Embodiment 9 of the present invention. In FIG. 20, 
2001 denotes control language interpretation means which specifies 
printer fault information contained in control language data 
received from the printer. The communication data determination 
means 104 analyzes a data identifier added to the head of data 
transmitted from the printer, thereby determining a content of 
the data. The data identifier is set so as not to be redundant 
with a start code of the control language transmitted from the 
printer. This allows the communication data determination means 
104 to determine the control language transmitted from the printer , 
and to transmit the control language to the control language 
analysis means 2001 if determined so. The control language 
interpretation means 2001 registers a printer language command 
or a control command, which has caused a fault contained in the 



control language data, into the printer settings storage means 
106 , and the printer settings storage means 106 marks with X fault 
information in the table shown in FIG. 13 which corresponds to 
the registered command. In the case where the printer language 
generation means 107 replaces application print data from an 
application with a printer language or in the case where the control 
language generation means 402 replaces a control element with 
control language data, data generation is performed so as not use 
a command having fault information marked with X . in this manner , 
by updating the printer language specifications setting data or 
the control language specifications setting data held by the driver 
based on the fault information transmitted in the format of the 
control language from the printer, it is made possible to generate 
the printer language print data or the control language data without 
using a command which causes a fault. 
[0059] 
( Embodiment 1 0 ) 

FIG. 21 is a functional block diagram showing a printer 
according to Embodiment 10 of the present invention. In FIG. 21, 
2101 denotes a printer having a function of transmitting the printer 
language specifications setting data. 2102 denotes printer 
language specifications storage means which holds printer language 
specifications indicating mapping between plot objects and printer 
language commands. 2103 denotes printer language specifications 
setting data generation means which generates printer language 



specifications setting data to be transmitted to the host PC . 2104 
denotes language specifications data transmission processing 
start means which transmits data generated by the printer language 
specifications setting data generation means to the bi-directional 
communication means 26 and provides a trigger instructing the host 
PC to start transmission. 1805 denotes the host PC capable of 
receiving the printer language specifications setting data 
transmitted from the printer 2101. 
[0060] 

Hereinafter, an operation up to when the printer language 
specifications setting data is transmitted to the host PC 2105 
is described with reference to FIG. 21. As shown in FIG. 3, the 
printer language specif ications storage means 2102 holds in a table 
format as shown in FIG. 5 printer language specifications 
indicating mapping between printer language commands and plot 
objects, which are contained in application print data, in the 
host PC. The printer language specifications setting data 
generation means 1803 reads data as shown in FIG. 5 from the printer 
language specifications storage means, generates data to be 
transmitted to the host PC in the format as shown in FIG. 4, and 
transmits it to the language specifications setting data 
transmission processing start means 2104. The language 
specifications setting data transmission start means controls the 
bi-directional communication means 2 6 so as to transmit the printer 
language specifications setting data to the host PC. 
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[0061] 

In this manner , it is possible to transmit the printer language 
specifications setting data, which indicates mapping between plot 
objects and printer language commands, from the printer to the 
host PC. 

[0062] 

( Embodiment 1 1 ) 

FIG. 22 is a functional block diagram showing a printer 
according to Embodiment 11 of the present invention. In FIG. 22, 
2201 denotes a printer having a function of transmitting the control 
language specifications setting data. 2202 denotes control 
language specifications storage means which holds control language 
specifications indicating mapping between control elements and 
control language commands. 2203 denotes control language 
specifications setting data generation means which generates 
control language specifications setting data to be transmitted 
to the host PC. 2204 denotes language specifications data 
transmission processing start means which transmits data generated 
by the control language specifications setting data generation 
means to the bi-directional communication means 26 and provides 
a trigger instructing the host PC to start transmission. 2205 
denotes the host PC capable of receiving the control language 
specifications setting data transmitted from the printer 2201. 
[0063] 

Hereinafter, an operation up to when the control language 
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specifications setting data is transmitted to the host PC 2205 
is described with reference to FIG. 22. As shown in FIG. 7, the 
control language specifications storage means 2202 holds control 
language specifications setting data which indicates mapping 
between control language commands and control elements which 
include apparatus control of the printer 2201, such as input tray 
selection, output tray selection, toner density, etc. , inquiries 
about the status of the printer 2201, such as online/offline, jobs 
being processed , the presence or absence of a duplex printing unit , 
internal memory space, etc., and final settings, such as print 
paper selection, the number of copies to be printed, 
enlargement /reduction , etc. The control language specif ications 
setting data is held in a table format as shown in FIG. 12. The 
control language specifications setting data generation means 2203 
reads data as shown in FIG. 12 from the control language 
specifications storage means, generates data to be transmitted 
to the host PC in the format as shown in FIG. 9, and transmits 
it to the language specifications setting data transmission 
processing start means 2204 . The language specifications setting 
data transmission start means controls the bi-directional 
communication means 26 so as to transmit the control language 
specifications setting data to the host PC. 
[0064] 

In this manner, it is possible to transmit the control language 
specifications setting data, which indicates mapping between 



control elements and control language commands, from the printer 
to the host PC. 
[0065] 
( Embodiment 12 ) 

FIG. 23 is a functional block diagram showing a printer 
according to Embodiment 11 of the present invention. In FIG. 23, 

2301 denotes a printer having a function of transmitting the printer 
language specifications setting data in a control language format . 

2302 denotes printer language specifications setting data 
generation means . 2303 denotes control language generation means 
which generates a control language command to transmit data 
received from the printer language specifications setting data 
means 2302 to the host PC. 2304 denotes language specifications 
data transmission processing start means which transmits the 
control language command generated by the control language 
generation means 2303 to the bi-directional communication means 
26 and provides a trigger instructing the host PC to start 
transmission. 2305 denotes the host PC capable of receiving the 
printer language specifications setting data in the control 
language format transmitted from the printer 2301. 

[0066] 

Hereinafter, an operation up to when the printer language 
specifications setting data is transmitted in the control language 
format to the host PC 2305 is described with reference to FIG. 
23 . As shown in FIG . 3 , the printer language specifications storage 



means 1802 holds in a table format as shown in FIG . 5 printer language 
specifications indicating mapping between printer language 
commands and plot objects , which are contained in application print 
data, in the host PC. The printer language specifications setting 
data generation means 2302 reads data as shown in FIG. 5 from the 
printer language specifications storage means, generates data to 
be transmitted to the host PC in the format as shown in FIG. 9, 
and transmits it to the control language generation means 2303. 
The control language generation means 2303 generates control 
language for transmitting received printer language 
specifications setting data, and transmits it to the language 
specifications setting data transmission processing start means 
2304. The language specifications setting data transmission 
processing start means 2304 controls the bi-directional 
communication means 26 so as to transmit the printer language 
specifications setting data to the host PC. 
[0067] 

In this manner, even if the communication data determination 
means of the host PC cannot determine the printer language 
specifications setting data, the host PC is able to receive the 
printer language specifications setting data, which indicates 
mapping between plot objects and printer language commands, in 
the control language format . 
[0068] 

(Embodiment 13) 



FIG. 24 is a functional block diagram showing a printer 
according to Embodiment 13 of the present invention. In FIG. 24, 
2401 denotes a printer having a function of transmitting, in 
response to a request from the host PC, at least one of the printer 
language specifications setting data and the control language 
specifications setting data. 2402 denotes communication data 
determination means which determines data transmitted from the 
host. 2403 denotes printer language specifications setting data 
generation means which, upon receipt of a trigger from the 
communication data determination means 2402, generates printer 
language specifications setting data. 2404 denotes control 
language specifications setting data generation means which, upon 
receipt of a trigger from the communication data determination 
means 2402 , generates control language specifications setting data 
2405 denotes ahost PC capable of asking the printer with an arbitrary 
timing for at least one of the printer language specifications 
setting data and the control language specifications setting data . 
[0069] 

Hereinafter, an operation in accordance with Embodiment 13 
is described with reference to FIG. 24. The host PC transmits, 
to the printer 2401, requesting data asking, with an arbitrary 
timing, for at least one of the printer language specifications 
setting data and the control language specifications setting data. 
The arbitrary timing is assumed to be when the host PC is booted, 
when the user makes any designation on a setting screen of an 



application or a printer driver, or when reboot of the printer 
is detected. If the transmission data determination means 2402 
refers to a data identifier of the requesting data and determines 
that the printer language specifications setting data is requested , 
the transmission data determination means provides a trigger 
instructing the printer language specifications setting data 
generation means 2403 to start data generation. Alternatively, 
if it is determined that the control language specifications 
setting data is requested, a trigger is provided to instruct the 
control language specifications setting data generation means 2404 
to start data generation. Subsequent operations are the same as 
those in Embodiments 10 and 11, and therefore descriptions thereof 
are omitted. As described above, in Embodiment 13, the printer 
is able to transmit the printer language specifications setting 
data and the control language specifications setting data to the 
host PC with a timing designated by the host. 
[0070] 
( Embodiment 1 4 ) 

FIG. 25 is a functional block diagram showing a printer 
according to Embodiment 14 of the present invention. In FIG. 25, 

2501 denotes a printer having a function of transmitting, in 
response to a request in the form of a control language command 
from the host PC , at least one of the printer language specifications 
setting data and the control language specifications setting data. 

2502 denotes communication data determination means which 
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determines data transmitted from the host. 2503 denotes control 
language interpretation means which interprets a control language 
if it is received by the communication data determination means 
2102. 2504 denotes printer language specifications setting data 
generation means which, upon receipt of a trigger from the control 
language interpretation means 2503, generates printer language 
specifications setting data. 2505 denotes control language 
specifications setting data generation means which, upon receipt 
of a trigger from the control language interpretation means 2 503, 
generates control language specifications setting data. 2506 
denotes a host PC capable of asking the printer with an arbitrary 
timing for at least one of the printer language specifications 
setting data and the control language specifications setting data. 
Hereinafter, an operation in accordance with Embodiment 14 is 
described with reference to FIG. 25. The host PC transmits, to 
the printer 2 501 , requesting data in the format of a control language 
command asking, with an arbitrary timing, for at least one of the 
printer language specifications setting data and the control 
language specifications setting data. The arbitrary timing is 
assumed to be when the host PC is booted, when the user makes any 
designation on a setting screen of an application or a printer 
driver, or when reboot of the printer is detected. If the 
transmission data determination means 2502 determines that 
received data attribute is the control language command, the 
transmission data determination means provides it to the control 



language interpretation means 2503. When the control language 
interpretation means 2503 determines that the printer language 
specifications setting data is requested, the control language 
interpretation means provides a trigger instructing the printer 
language specifications setting data generation means 2504 to start 
data generation. Alternatively, when the control language 
interpretation means 2503 determines that the control language 
specifications setting data is requested, the control language 
interpretation means provides a trigger instructing the control 
language specifications setting data generation means 2505 to start 
data generation. Subsequent operations are the same as those in 
Embodiments 10 and 11, and therefore descriptions thereof are 
omitted. As described above, in Embodiment 14, even if the 
communication data determination means is not able to determine 
requesting data, the host PC is able to provide a request in the 
format of a control language command, and therefore the printer 
is able to transmit the printer language specifications setting 
data and the control language specifications setting data to the 
host PC with a timing designated by the host . 
[0071] 
( Embodiment 1 5 ) 

FIG. 26 is a functional block diagram showing a printer 
according to Embodiment 15 of the present invention. In FIG. 26, 
2601 denotes a printer having a function of transmitting fault 
information about a fault caused in the printer to the host PC. 
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2602 denotes printer language interpretation means which 
interprets printer language print data transmitted from the host 
PC . 2603 denotes fault detection means which detects a fault caused 
due to the use of a printer language command. 2604 denotes control 
language generation means which generates a control language 
command for transmitting a printer language command specified by 
the failure detection means to the host PC. 2605 denotes a host 
PC having a function of receiving fault information in the form 
of a control language command from the printer. 
[0072] 

Hereinafter, an operation in accordance with Embodiment 15 
is described with reference to FIG. 26. The printer language 
interpretation means 2602 interprets printer language print data 
transmitted from the host PC. In this case, if a command 
designating any plot object which is impossible for the printer 
2601 to process is contained, if a command which cannot be 
interpreted by the printer language interpretation means is 
contained, or if abnormal format of a command, such as a parameter 
being in short /excess supply, is detected, the fault information 
detection means 2603 is notified of such a command. The fault 
detection means also specifies printer language commands which 
have caused faults, and notifies the control language generation 
means 2604 of these printer language commands. The control 
language generation means generates control language commands for 
specifying the printer language commands having caused the faults 



in the host PC, and provides a trigger instructing the 
bi-directional communication means 26 to transmit them to the host 
PC. 

[0073] 

In this manner, it is possible to notify the host PC of a 
printer language command causing a fault in the printer. Since 
the printer language specifications setting data has link 
information between plot objects as shown in FIG. 14, if a plot 
object, which corresponds to a printer language command causing 
a fault in application print data, is designated, it is possible 
to replace it with a linked lower priority plot object to generate 
printer language print data, thereby preventing a further fault. 
[0074] 

Similarly, in FIG. 26, the printer language interpretation 
means 2302 also continuously monitors whether a control element 
designated by the control language command transmitted from the 
host PC is controllable in the printer status storage means 28. 
When a control element designated by a control language command 
is uncontrollable, the printer language interpretation means 2602 
transmits the control language command to the fault detection means 
2603. The fault detection means 2603 also notifies the control 
language generation means 2604 of a control language command 
causing a control fault. The control language generation means 
generates a control language command designating the control 
language command having caused the fault to the host PC , and provides 
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a trigger instructing the bi-directional communication means 2 6 
to transmit it to the host PC. 
[0075] 

In this manner, it is possible to notify the host PC of a 
control language command causing a control fault in the printer, 
and therefore the host PC ceases using the command, thereby 
preventing a further control error. 
[0076] 

( Embodiment 1 6 ) 

FIG. 27 is a functional block diagram showing a printer 
according to Embodiment 16 of the present invention. In FIG. 27, 
2701 denotes a printer having a function of transmitting printer 
language specifications setting data to the host PC. 2702 denotes 
language specifications update means which updates the printer 
language specifications setting data so as to prevent the host 
PC from using a printer language command causing a fault specified 
by the fault detection means 2303. Hereinafter, an operation in 
accordance with Embodiment 16 is described with reference to FIG. 
27. Similar to Embodiment 15, the fault detection means 2303 
specifies a printer language command which has caused a fault . 
The language specifications update means 2702 controls the printer 
language specifications storage means 1801 so as to preventing 
the printer language command from being used, and updates the 
printer language specifications. Simultaneously, a trigger is 
provided to instruct the printer language specifications data 
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generation means 2204 to generate printer language specifications 
setting data adapted so as to prevent the printer language command 
having caused a fault from being used, and transmits it to the 
host PC via the language specifications setting data transmission 
processing start means. 
[0077] 

In this manner, it is possible to update the printer language 
specifications so as to prevent a printer language command causing 
a control error in the printer, while transmitting the updated 
printer language specifications setting data to the host PC, 
thereby causing the host PC to cease using the command, whereby 
it is possible to prevent a further printer fault . 
[0078] 

(Embodiment 17) 

FIG. 28 is a functional block diagram showing a printer 
according to Embodiment 17 of the present invention. In FIG. 28, 
2801 denotes a printer having a function of transmitting control 
language specifications setting data to the host PC. 2802 denotes 
language specifications update means which updates the printer 
language specifications setting data so as to prevent the host 
PC from using a control language command causing a fault specified 
by the fault detection means 2303. 
[0079] 

Hereinafter, an operation in accordance with Embodiment 17 
is described with reference to FIG. 28. Similar to Embodiment 
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15, the fault detection means 2303 specifies a control language 
command which has caused a fault . The language specifications 
update means 2802 controls the control language specifications 
storage means 1902 so as to preventing the control language command 
from being used, and updates the control language specifications. 
Simultaneously, a trigger is provided to instruct the control 
language specifications data generation means 2205 to generate 
control language specifications setting data adapted so as to 
prevent the control language command having caused a fault from 
being used, and transmits it to the host PC via the language 
specifications setting data transmission processing start means. 
[0080] 

In this manner, it is possible to update the control language 
specifications so as to prevent a control language command causing 
a control error in the printer, while transmitting the updated 
control language specifications setting data to the host PC, 
thereby causing the host PC to cease using the command, whereby 
it is possible to prevent a further printer fault. 
[0081] 

[Effect of the Invention] 

As described above, according to a first invention based on 
the present invention, a printer driver is able to receive, from 
a printer, printer language specifications setting data which 
indicates mapping between printer language commands and plot 
objects, such as graphics, e.g., a point, a line, a rectangle, 
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a circle, a polygon, etc. , and characters, and the printer driver 
is able to generate, based on that data, printer language print 
data, whereby the user is able to set up print settings on the 
host PC without being concerned about the type or the version of 
printer languages supported by the printer. 
[0082] 

According to a second invention, printer language 
specifications setting data transmitted from the printer is in 
the format of a control language, and therefore even if the 
communication data determination means is not able to determine 
the printer language specifications setting data, the printer 
driver is able to generate, based on that data, printer language 
print data, whereby the user is able to set up print settings on 
the host PC without being concerned about the type or the version 
of printer languages supported by the printer. 
[0083] 

According to a third invention, the printer driver is able 
to ask the printer for at least one of the printer language 
specifications data request and the control language 
specifications data, whereby it is possible not only to cut down 
overheads of continuously monitoring printer language 
specifications setting data and the control language 
specifications setting data but also to perform a data request 
with an arbitrary timing, e.g., at rebooting of the host PC. 
[0084] 



According to a fourth invention, by registering printer fault 
information with respect to at least either a plot object or a 
printer language command which has caused a fault in the printer, 
it is made possible to generate data by replacing a printer language 
command causing a fault when generating printer language print 
data with another linked command among printer language 
specifications setting data, thereby avoiding a print error. 
[0085] 

According to a fifth invention, it is possible for the printer 
to notify the printer driver of a printer language command causing 
a certain fault in the printer , thereby generating printer language 
print data which prevents the printer driver from using a command 
causing a fault without requiring the user's operation, whereby 
it is possible to avoid occurrence of an error without being noticed 
by the user. 

[0086] 

According to a sixth invention, the printer driver is able 
to receive, from the printer, control language specifications 
setting data which indicates mapping between control language 
commands and control elements which include printer apparatus 
control, such as input tray selection , output tray selection , toner 
density, etc., inquiries about the printer status, such as 
online/offline, jobs being processed, the presence or absence of 
a duplex printing unit, internal memory space, etc., and final 
print settings , such as print paper selection, the number of copies 

57 



to be printed, enlargement /reduction , etc, and the printer driver 
is able to generate based on that data, control language data, 
whereby the user is able to set up print settings on the host PC 
without being concerned about the type or the version of control 
languages supported by the printer. 
[0087] 

According to a seventh invention , by registering printer fault 
information with respect to at least either a control element or 
a printer language command which has caused a fault in the printer, 
it is made possible to generate data by replacing a control language 
command causing a fault when generating control language data with 
another linked command among control language specifications 
setting data, thereby avoiding a control error. 
[0088] 

According to an eighth invention r it is possible for the printer 
to notify the printer driver of a control command causing a certain 
fault in the printer, thereby generating control data which 
prevents the printer driver from using a command causing a fault 
without requiring the user's operation, whereby it is possible 
to avoid occurrence of an error without being noticed by the user. 
[0089] 

According to a ninth invention, it is possible for the printer 
to use a control language format to automatically notify the printer 
driver of a printer language command or a control command causing 
a certain fault in the printer, thereby generating print data and 
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control data which prevents the printer driver from using a command 
causing a fault without requiring the user's operation even if 
the communication data determination means is not able to printer 
language specifications setting data, whereby it is possible to 
avoid occurrence of an error without being noticed by the user. 
[0090] 

According to a tenth invention, it is possible for the printer 
to transmit, to the host PC, printer language specifications 
setting data which indicates mapping between printer language 
commands and plot objects , such as graphics , e.g., a point , a line , 
a rectangle, a circle, a polygon, etc., and characters, and 
therefore the user is able to set up print settings on the host 
PC without being concerned about the type or the version of printer 
languages supported by the printer. 
[0091] 

According to an eleventh invention, the printer is able to 
transmit, to the host PC, control language specifications setting 
data which indicates mapping between control language commands 
and control elements which include printer apparatus control , such 
as input tray selection, output tray selection, toner density, 
etc. , inquiries about the printer status, such as online/offline, 
jobs being processed, the presence or absence of a duplex printing 
unit, internal memory space, etc. , and final print settings, such 
as print paper selection, the number of copies to be printed, 
enlargement /reduction , etc, and therefore the user is able to set 



up print settings on the host PC without being concerned about 
the type or the version of control languages supported by the 
printer. 

[0092] 

According to a twelfth invention, even if the communication 
data determination means of the host PC is not able to determine 
printer language specifications setting data, the printer 
transmits, to the host PC, the printer language specifications 
setting data in the format of a control language, and therefore 
the printer driver on the host PC is able to generate, based on 
that data, printer language print data, whereby the user is able 
to set up print settings on the host PC without being concerned 
about the type or the version of printer languages supported by 
the printer. 

[0093] 

According to a thirteenth invention, the printer is able to 
transmit the printer language specifications setting data and the 
control language specifications setting data in response to a 
request from the host PC asking for at least one of the printer 
language specifications data request and the control language 
specifications data, whereby it is possible not only to cut down 
overheads of continuously monitoring setting data on the host PC 
but also to transmit the printer language specifications setting 
data and the control language specifications setting data with 
an arbitrary timing, e.g., at rebooting of the host PC. 



[0094] 

According to a fourteenth invention , when the host PC transmits , 
to the printer, requesting data asking for at least one of the 
printer language specifications data and the control language 
specifications data, the communication data determination means 
of the printer is able to transmit the requesting data in a control 
language format , and therefore it is possible for the printer driver 
on the host PC is able to generate, in response to the requesting 
data, the printer language print data based on the printer language 
specifications setting data and the control language 
specifications setting data which are transmitted from the printer , 
whereby the user is able to set up print settings on the host PC 
without being concerned about the type or the version of printer 
languages supported by the printer. 
[0095] 

According to a fifteenth invention, the printer is able to 
specify a printer language command which causes a fault in the 
printer, and to transmit the printer language command in a control 
language format to the host PC, and therefore the printer driver 
on the host PC generates printer language print data by replacing 
the printer language command causing a fault with another linked 
command, thereby avoiding any fault. 
[0096] 

According to a sixteenth invention, the printer is able to 
specify a control language command which causes a fault in the 



printer, and to transmit the control language command in a control 
language format to the host PC, and therefore the printer driver 
on the host PC generates printer language print data by replacing 
the control language command causing a fault with another linked 
command, thereby avoiding any fault. 
[0097] 

According to a seventeenth invention, the printer is able 
to specify a printer language command which causes a fault in the 
printer, and to provide printer language specifications setting 
data preventing the host PC from using the printer language command, 
and therefore the printer language command causing a fault is not 
used in the host PC, thereby avoiding any fault. 
[0098] 

According to an eighteenth invention, the printer is able 
to specify a control language command which causes a fault in the 
printer, and to provide control language specifications setting 
data preventing the host PC from using the control language command , 
and therefore the control language command causing a fault is not 
used in the host PC, thereby avoiding any fault. 
[0099] 

Note that, the form of carrying out a printer driver program 
may be a direct - type object program or an indirect- type interpreter 
form. 

[Brief Description of the Drawings] 
[FIG. 1] 
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A functional block diagram of a printer driver according to 
Embodiment 1 . 
[FIG. 2] 

A conceptual diagram showing printer language specifications 
setting data. 
[FIG. 3] 

A diagram showing the printer language specifications setting 
data in detail. 
[FIG. 4] 

A diagram showing a format for transmitting the printer 
language specifications setting data. 
[FIG. 5] 

A diagram showing a data table managed by printer settings 
storage means. 
[FIG. 6] 

A functional block diagram of a printer driver according to 
Embodiment 2 . 
[FIG. 7] 

A conceptual diagram showing control language specifications 
setting data. 
[FIG. 8] 

A diagram showing the control language specifications setting 
data in detail. 
[FIG. 9] 

A diagram showing a format for transmitting the control 



language specifications setting data. 
[FIG. 10] 

A functional block diagram of a printer driver according to 
Embodiment 3 . 
[FIG. 11] 

A functional block diagram of a printer driver according to 
Embodiment 4 . 
[FIG. 12] 

A functional block diagram of a printer driver according to 
Embodiment 5 . 
[FIG. 13] 

A functional block diagram of a printer driver according to 
Embodiment 6 . 
[FIG. 14] 

A conceptual diagram showing printer language specifications 
setting data according to Embodiment 6 . 
[FIG. 15] 

A diagram showing a table managed by printer settings storage 
means . 

[FIG. 16] 

A conceptual diagram showing an example of replacing plot 
objects . 

[FIG. 17] 

A functional block diagram of a printer driver according to 
Embodiment 7 . 
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[FIG . 18] 

A conceptual diagram showing control language specifications 
setting data according to Embodiment 7 . 
[FIG. 19] 

A functional block diagram of a printer driver according to 
Embodiment 8 . 
[FIG. 20] 

A functional block diagram of a printer driver according to 
Embodiment 9 . 
[FIG. 21] 

A functional block diagram of a printer driver according to 
Embodiment 10. 
[FIG. 22] 

A functional block diagram of a printer driver according to 
Embodiment 1 1 . 
[FIG. 23] 

A functional block diagram of a printer driver according to 
Embodiment 12. 
[FIG. 24] 

A functional block diagram of a printer driver according to 
Embodiment 13. 
[FIG. 25] 

A functional block diagram of a printer driver according to 
Embodiment 14. 
[FIG. 26] 



A functional block diagram of a printer driver according to 
Embodiment 15. 
[FIG. 27] 

A functional block diagram of a printer driver according to 
Embodiment 16. 
[FIG. 28] 

A functional block diagram of a printer driver according to 
Embodiment 17. 
[FIG. 29] 

A functional block diagram of a conventional printer driver. 
[Description of the Reference Characters] 



01 host information processing apparatus 

02 application print data 

03 printer language generation means 

04 control language generation means 

05 control language interpretation means 

06 bi-directional communication means 

07 display means 

08 input means 

09 total control means 

20 printer 

21 printer language interpretation means 

22 image generation means 

23 image memory 

2 4 control language generation means 



25 printer engine 

26 bi-directional communication means 

27 control language interpretation means 

28 printer status storage means 

29 communication data determination means 

101 printer driver 

102 printer 

103 bi-directional communication means 

104 communication data determination means 

105 printer language specifications setting means 

106 printer settings storage means 

107 printer language generation means 
201 plot object handled by host PC 

301 plot object handled by host PC 

302 plot object of circle 

303 printer language command corresponding to plot object 
of circle 

601 control language specifications setting means 

602 control language generation means 
701 control element handled by host PC 
801 control element handled by host PC 
1001 control language interpretation means 

1101 printer settings data request generation means 

1201 printer settings data request generation means 

1301 printer fault information registration means 
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1401 linked plot object 

1402 printer language command corresponding to plot object 

1601 plot of circle 

1602 example of replacing plot of circle with rectangles 

1603 example of replacing plot of circle with lines 
1701 printer fault information registration means 

1801 linked control element 

1802 control language command corresponding to control 
element 

1901 control language interpretation means 

2001 printer fault information registration means 

2101 printer 

2102 printer language specifications storage means 

2103 printer language specifications setting data 
generation means 

2104 language specifications setting data transmission 
processing start means 

2105 host pc (printer driver) 
2201 printer 

2 202 control language specifications storage means 

2203 control language specifications setting data 
generation means 

2204 language specifications setting data transmission 
processing start means 

2205 host pc (printer driver) 
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2301 printer 

2302 printer language specifications setting data 
generation means 

2303 control language generation means 

2304 language specifications setting data transmission 
processing start means 

2305 host pc (printer driver) 

2401 printer 

2402 communication data determination means 

2403 printer language specifications setting data 
generation means 

2404 control language specifications setting data 
generation means 

2405 host pc (printer driver) 

2501 printer 

2502 communication data determination means 

2503 control language interpretation means 

2504 language specifications setting data transmission 
processing start means 

2505 host pc (printer driver) 

2601 printer 

2602 printer language interpretation means 

2603 fault detection means 

2604 control language generation means 

2605 host pc (printer driver) 
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2701 printer 

2702 language specifications update means 
2 703 host pc (printer driver) 

2801 printer 

2802 language specifications update means 

2803 host pc (printer driver) 
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[FIG. 27] 
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[FIG. 28] 
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[FIG. 29] 
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[Document Name] ABSTRACT 
[ Summary ] 

[Problem] An object is to allow the user to set up print 
settings of a host information processing apparatus without being 
concerned about the type or the version of printer languages 
supported by the printer. 

[Solution] In a host information processing apparatus (a 
host) and a printer which are connected via a given communication 
medium, printer language specifications setting data, which 
contains information related to mapping between printer language 
specifications and plot objects contained in application print 
data generated at printing by an application operable on the host 
information processing apparatus, is transmitted from the printer 
to the host. A printer driver operable on the host refers to the 
printer language specifications setting data to replace the plot 
objects, which are contained in the application print data 
generated at printing by the application operable on the host 
information processing apparatus , with printer language commands , 
thereby generating printer language print data, and transmits it 
to the printer. 

[Selected Figure] FIG. 1 



